Abstract: The Interscalar septum (ISS) between the apical and middle turns was dissected out of the human cochlea and morphologically studied. The ISS is a thin bony plate, in which run the radiating arterioles to the middle turn and the venules from the lower spiral ligament of the apical turn. The radiating arterioles are located within the fairly large perivascular space. Melanocytes with irregular or granular shapes adhere to the wall of the radiating arterioles. These cells also adhere to the wall of the perivascular space without touching the arteriole wall. Strands, which are possibly remnants of atrophied blood vessels are observed within the space. An avascular channel is also observed. Indian ink injected into the modiolus reaches the upper spiral ligament via the perivascular space of the radiating arteriole. It is possible that cerebrospinal fluid reaches the cochlear lateral wall through the same space to participate in formation of the perilymph.
Introduction
The interscalar septum (ISS) separates the cochlear turns and contains blood vessels to and from the lateral wall of the cochlea. There are many spaces found in cross-sections of the human ISS. This paper reports a study of the anatomy of the ISS, particularly with regard to the cerebrospinal fluid pathway to the membranous cochlea in humans.
Materials and Methods
Twenty human temporal bones of different ages were used in this series of studies. Of these temporal bones, 15 were fixed in 10% formalin, decalcified using 5 % trichloroacetic acid solution, washed in tap water, neutralized in 5 % sodium sulfate solution and washed again in tap water. The ISS between the apical and middle turns was dissected out from the decalcified temporal bone under a surgical microscope.
ISS specimens were observed as surface preparations with or without staining after dehydration and mounting in Malinol. Staining solutions were hematoxylin and eosin (HE), Azan, Trichrome and van Gieson's. Two fresh temporal bones were used for electron microscopic study of the pigmentary cells. Formalin-fixed ISS specimens were post-fixed in 1 % Os04 solution. Sections for transmission electron microscopy were double-stained with uranyl acetate and lead citrate and examined under a Hitachi-H800 electron microscope (Hitachi: Tokyo, Japan).
One milliliter of Indian ink was injected through the fundus of the internal auditory meatus into the modiolus of five fresh temporal bones to verify connection of the bony channels vessels, were occasionally found in the channels (Fig. 4) . Avascular channels were also observed (Fig. 5) . The course of the venules was not radial. They ran spirally, starting from the lower spiral ligament of the apical turn.
There were also perivascular spaces around the venules. The pigmentary cells were of irregular or granular shape and adhered to the arterial walls (Figs. 6, 7) . However, they were also found scattered within the bony channels, not in contact with the arterioles (Fig. 3) .
Electron microscopic observation of the pigmentary cells revealed the presence of many melanosomes and premelanosomes within the cells (Fig. 8) . At the junction of the ISS and the spiral ligament, a thin bony canal was found protruding as an outlet of the channel into the spiral ligament (Fig. 9 ). There were distinct perivascular spaces around the radiating arterioles in the upper spiral ligament (Figs. 10, 11 ). This continued from the perivascular space within the ISS.
Indian ink injected into the modiolus was found in the perivascular space of the ISS and spiral ligament (Figs. 9, 12) , and this was found in all temporal bones studied. Indian ink injected into the modiolus passes through the perivascular space and reaches the spiral ligament. This indicates the possibility that cerebrospinal fluid can reach the spiral ligament through the channels.
There are several possibilities for the source of perilymph, (1) ultrafiltrate of blood in the inner ear, (2) a direct product of cerebrospinal fluid, and (3) arising from endolymph. The cochlear aqueduct is commonly accepted as a connection between the perilymph and cerebrospinal fluid. However, there is doubt regarding the active flow of cerebrospinal fluid into the cochlea. According to Silverstein and colleagues 7), blockage of the cochlear aqueduct did not alter concentrations of sodium, potassium, or glucose in the perilymph. In conclusion, although it is not clear how cerebrospinal fluid participates in the formation of perilymph, it can reach the upper spiral ligament through the bony channel of the ISS .
